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* NOTICES * 

Japan Patent Office is not responsible for any 
dazaages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the grounding formed in both the principal planes of the dielectric substrate to which 
the laminating of at least three-layer dielectric layer was carried put, and this dielectric 
substrate - with a conductor It is the laminating type directional coupler which consists of the 
signal-line way of the couple combined-like, it was formed in the interior of the 
aforementioned dielectric substrate through the aforementioned dielectric layer — mutual — 
electromagnetism ~ the signal-line way of the aforementioned couple The laminating type 
directional coupler characterized by being mutually arranged in parallel before' and after this 
transposition while crossing by at least one place. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the laminating type 
directional coupler which is used for communication equipments, such as a pocket 
communication terminal, and which was constituted from the strip line. 
[0002] 

[Description of the Prior Art] The monolayer type directional coupler which arranges the 
microstrip line of two - several in abbreviation parallel, and forms a distribution combination 
type directional coupler on a dielectric substrate conventionally as a directional coupler of the 
microwave band used for a high pass filter etc. in communication equipments, such as a pocket 
communication terminal, or a millimeter wave band was common. 

[0003] However, since the occupancy area of the circuit on a dielectric substrate is large and 
the miniaturization is [ that the manufacture top is difficult for arranging a microstrip line at a 
minute spacing to the monolayer type directional coupler and ] difficult, the laminating type 
directional coupler which forms two or more strip lines etc. in the interior of a dielectric 
substrate, is made to carry out distribution combination of them, and is constituted is proposed 
variously. 

[0004] for example, to JP,59-169203,A The field of another side different ft-om the ground 
conductor side of the 1st and 2nd dielectric substrates which equipped one field with the 



1 



ground conductor side, and the 1st and 2nd dielectric substrates is niade to counter. In the 
strip-line directional coupler which consists of one or more dielectric substrates prepared 
among those fields The field of one or more dielectric substrates which is one side, 
respectively, or both fields are used, and the strip-line directional coupler characterized by 
print-izing mutually the strip-line central conductor of a total or more of three in parallel in the 
section of a fixed length is proposed. According to this, since one strip-line directional coupler 
turns into three distributors, it is effective in respect of saving of mitigation and the substrate of 
simplification of the configuration of many distributors, or a loss. 

[0005] A conductor is formed, moreover - JP, 4-26201, A — a rear face — a grounding — the 
dielectric substrate top in which the conductor was formed - the 1st strip - In the directional 
coupler in which the conductor was formed the 1st strip ~ a conductor — a top - a dielectric 
film - forming — a dielectric-film top ~ the 1st strip - a conductor - approaching -- 
electromagnetism - it joins together-like ~ as ~ the 2nd strip ~ the 1st strip - a conductor and 
the 2nd strip — the 1st strip in the bond part of a conductor - the track length of a conductor, 
and the 2nd strip - the directional coupler characterized by being set up so that the track length 
of a conductor may differ mutually is proposed the directional coupler which has 
predetermined phase contrast according to this - it can constitute ~ moreover, the 1st strip — a 
conductor and the 2nd strip - the big amount of combination can be obtained between 
conductors 

[0006] Furthermore, in the high pass filter which comes to connect two or more directional 
couplers constituted when two signal-line ways formed in the substrate approach and countered 

JP, 6-97766, A as a laminating type directional coupler, the high pass filter characterized by 
being formed on the flat surface from which two signal-line ways are different, and having 
countered in the thickness orientation of a substrate in the contiguity fraction is proposed. 
Since the tie way which runs parallel to mutually is formed on another flat surface according to 
this laminating type directional coupler Since substrate material is inserted between both line 
ways, the thickness of substrate material can be chosen, degree of coupling can be adjusted, 
and it is stabilized and the minimum value for thickness of substrate material can be obtained in 
this contiguity fraction The property and design degree of freedom of a high pass filter which 
can enlarge the degree of coupling of a directional coupler and consist of these directional 
couplers improve. 

[0007] Each of these laminating type directional couplers is arranged face to face so that 
signal-line way 2 and 3 comrades may lap with (a) up and down in drawing 4 , when it is a 
plan and plane view of the signal-line way 2 and the distribution bond part of 3 is carried out to 
(b) from a top in the thickness orientation of the dielectric substrate 1, as shown in a cross 
section. 

[0008] in addition, the grounding to which la-lc are the dielectric layers by which the 
laminating was carried out that the dielectric substrate 1 should be constituted in drawing 4 , 
respectively, and 4-5 was formed in the top and inferior surface of tongue of a dielectric 
substrate - it is a conductor 
[0009] 

[Problem(s) to be Solved by the Invention] however, in each above conventional laminating 
type directional couplers It is formed so that all may lap in the thickness orientation of a 
substrate up and down in the orientation of track length in the distribufion bond part of the 
signal-line way, as the signal-line way showed in drawing 4 . From it being what controls the 
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property by acquiring the desired electromagnetic-coupling force according to the lap condition 

under besides It is on an actual manufacture. A laminating gap of each class, when the 
laminating gap by the field inboard of signal-line ways occurs especially, It was in the 
inclination that the bonding strength of signal-line ways becomes weaker, and as a result, 
change of the property as an orientation student coupler became large, and there was a trouble 
where it was difficult to be stabilized and to obtain the laminating type directional coupler of a 
desired property. 

[0010] Moreover, as a laminating gap of each class did not occur, it was technically difficult to 
carry out the laminating of each class and to mass-produce it by strict physical relationship, 
and it also had the trouble also in cost and in time of being disadvantageous. 
[0011] this invention is thought out that the above-mentioned trouble should be improved, the 
purpose does not have change of the property by laminating gap, it can be stabilized, a desired 
property can be acquired, and it is in offering the laminating type directional coupler which can 
correspond also to mass production easily. 
[0012] 

[Means for Solving the Problem] The dielectric substrate to which, as for the laminating type 
directional coupler of this invention, the laminating of at least three-layer dielectric layer was 
carried out, It is the laminating type directional coupler which consists of the signal-line way of 
the couple combined-like, the grounding formed in both the principal planes of this dielectric 
substrate - it was formed in a conductor and the interior of the aforementioned dielectric 
substrate through the aforementioned dielectric layer - mutual ~ electromagnetism ~ It is 
characterized by arranging the signal-line way of the aforementioned couple in parallel 
mutually before and after this transposition while it crosses by at least one place. 
[0013] In the distribution bond part of the signal-line way of the couple which was formed in 
the interior of a dielectric substrate according to the directional coupler of this invention Since 
these signal-lines way was mutually arranged in parallel before and after the transposition 
while crossing by at least one place, even if a laminating gap arises about these signal-lines 
way The joint degree of the signal-line way of the upper and lower sides by the crossing 
fraction takes the behavior which is mutually offset by the fraction before and after a 
transposition. Moreover, in order to take the behavior which is mutually offset when signal- 
line ways approach and desert in the parallel part before and after a transposition, respectively, 
Almost, there is no change of a joint property in a distribution bond part, and, as a result, it 
becomes what is stabilized and can acquire the desired fixed electromagnetic-coupling force, 
and change of the joint property as a directional coupler hardly generates it. 
[0014] Moreover, since change is not produced in the property even if a laminating gap arises 
in this way, according to the laminating type directional coupler of this invention, it can 
correspond also to mass production easily technically, and, also in cost and in time, will 
become advantageous. 

[0015] By the above, according to this invention, there is no change of the property by 
laminating gap, it is stabilized, a desired property can be acquired, and the laminating type 
directional coupler which can correspond also to mass production easily can be offered. 

[0016] 

[Embodiments of the Invention] Hereafter, the laminating type directional coupler of this 
invention is explained in detail based on an accompanying drawying. Drawing 1 (a) is a plan 
showing an example of the gestalt of operation of the laminating type directional coupler of this 
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invention, and this drawing (b) and (c) are the A-A'line cross section and B-B' line cross 
sections of (a), respectively. 

[0017] the grounding to which 11 is a dielectric substrate of which the laminating of dielectric 
at least three-layer layer 11a, lib, and the 11c is carried out, and it consists in these drawings, 
and 12-13 was formed in both the principal planes of the dielectric substrate 11, respectively ~ 
it is a conductor It is the signal-line way of the couple combined-like. 14-15 was formed in the 
interior of the dielectric substrate 11 through dielectric layer lib - mutual - electromagnetism 
- the signal-line way 14-15 of these couples It is arranged so that it may become parallel 
mutually before and after the transposition, while crossing in three dimensions by at least one 
place and this example in the interior of the dielectric substrate 11 at one place, a part for this 
intersection, and the parallel part before and behind it - setting - electromagnetism - it joins 
together-like and the distribution combination type directional coupler is constituted 
[0018] Thus, by arranging mutually each signal-line way 14-15 in parallel before and after the 
transposition, while the signal-line way 14-15 of a couple crosses in the dielectric substrate 11 
interior Even if a laminating gap arises about the parallel part of these signal-lines way 14-15 
Since each other is offset so that the parallel part before and after a transposition may approach 
and desert, respectively, most change of a joint property in a distribution bond part will be 
lost, as a result, is stabilized and can acquire the desired fixed electromagnetic-coupling force. 
[0019] In addition, necessarily, it is not necessary to prepare a transposition of the signal-line 
way 14-15 of this couple and so that two tracks may intersect perpendicularly, and three or 
more places may be prepared and they are suitably set [ two places or ] up according to the 
specification of a directional coupler etc. 

[0020] Thus, when preparing two or more transpositions of a signal-line way, although the 
length of the parallel part of the signal-line way during each transposition is a design matter 
suitably set up according to the specification of a laminating type directional coupler, it is set to 
about 0.5-lOmm. Since the influence of an intersection will become large and a design will 
become difficult if too short, as for the length of this parallel part, it is desirable to carry out to 
more than 0.5 mm suitably. Moreover, if the length of a parallel part is too long, since a size 
will become large for using it as passive circuit elements, it is desirable to be suitably referred 
to as 10mm or less. 

[0021] Moreover, since the directional coupler concerning this invention is formed as a part of 
RF circuit (not shown) usually formed in the dielectric substrate 11 Each edge of the signal- 
line way 14-15 of this couple It may connect with other circuits in the dielectric substrate 11 
interior, and it may be drawn by the side face of the dielectric substrate 11, and you may 
connect with an external circuit, or the dielectric substrate 11 and a grounding - a conductor 
12-13 ~ penetrating - a grounding - the penetration insulated electrically [ a conductor 12-13 
] - you may connect through conductors (through hole a conductor and a beer hall conductor 
etc.) 

[0022] The dielectric layers lla-llc which constitute the dielectric substrate 11 consist of 
dielectric materials, such as ceramicss, such as an alumina ceramics, and a mullite ceramics, a 
silicon-nitride ceramics, a nitriding alumina ceramics, a silicon carbide ceramics, or 
crystallized-glass glass epoxy ceramic-plastics composite material, and a well-known green- 
sheet laminated layers method etc. is conventionally adopted in the production. 
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[0023] Moreover, thickness of each of those dielectric layers lla-llc is made into 0.1 - 0.3 
mm grade, corresponding to the specific inductive capacity of each class, a desired property, 

etc. 

[0024] a grounding - the case where, as for a conductor 12-13, the dielectric substrate 11 
consists of a ceramics - a tungsten (W) metallizing conductor layer with a thickness of about 
30 micrometers etc. - both the principal planes of the dielectric substrate 11 -- the whole 
surface or the field in which the signal-line way 14 of a couple and 15 were formed at least is 
mostly formed in a wrap fraction in the production, the well-known thick-film technique etc. 
adopts conventionally - having - for example, a screen printing etc. ~ metallizing - a 
conductor ~ covering formation is carried out at both the principal planes of the dielectric 
substrate 11 by printing and calcinating a paste to both the principal planes of the layered 
product of the green sheet used as the dielectric substrate 11 or the dielectric substrate 11 
[0025] in addition, a grounding ~ as conductor material which constitutes a conductor 12-13, 
the various metals other than the above-mentioned tungsten, such as molybdenum (Mo), and 
W-Mo and Mo-manganese (Mn), silver (Ag), and copper (Cu), can be used 
[0026] When the dielectric substrate 11 consists of a ceramics, the signal-line way 14-15 of a 
couple a grounding - a conductor 12-13 - the same - the thickness of about 30 micrometers, 
and line breadth 100 [ about ] the track which consists of the tungsten (W) metallizing 
conductor layer of mum etc. - by the conductor internal dielectric layer, for example, this 
example, of the dielectric substrate 11, both the principal planes of dielectric layer lib, or the 
thing mutually become parallel before and after the transposition while the top of dielectric 
layer lib and the top of dielectric layer 11c are intersected in three dimensions through 
dielectric layer lib, respectively - mutual - electromagnetism - it is formed in a 
predetermined pattern so that it may join together-like in the production, the well-known thick- 
film technique etc. adopts conventionally ~ having ~ for example, a screen printing etc. ~ 
metallizing ~ a conductor ~ both the principal planes of the green sheet which serves as 
dielectric layer lib which is a dielectric layer inside the dielectric substrate 11 in a paste - Or 
by printing and calcinating on each top of the green sheet used as the green sheet and dielectric 
layer 11c used as dielectric layer lib, it is formed in the interior of the dielectric substrate 11 
as a signal-line way 14-15 of a couple through dielectric layer lib. 

[0027] Here, although the line breadth and the track length of the signal-line way 14-15 are a 
design matter suitably set up according to the specification of a laminating type directional 
coupler, line breadth is usually made into 0.1 - 0.3 mm grade, for example. 
[0028] moreover - if the length of the intersection of the signal-line way 14-15 of a couple is 
too short - a laminating gap ~ enough ~ being unabsorbable ~ moreover, the 
electromagnetism of a request by this intersection - since it is in the inclination that it becomes 
difficult to obtain the-like bonding strength, it is suitably desirable to carry out to more than 
0.1 mm (considerable, when it is made to cross so that 14-signal-Iine way 15 comrades of line 
breadth 100 mum may be intersected perpendicularly) more suitably 0.05mm or more 
Moreover, since it is in the inclination that it becomes difficult to acquire the desired 
electromagnetic-coupling force in order that the distance between the signal-line ways 14.15 
may separate when the length of an intersection is too long, it is desirable to carry out to below 
0.3 mm suitably. 

[0029] moreover, in arranging mutually the signal-line way 14-15 of a couple in parallel before 
and after an intersection When too small and a laminating gap of the signal-line way 14-15 
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occurs, the spacing is influenced [ the ] and tends to become unable to absorb a laminating gap. 
on the other hand - if too large - the desired electromagnetism as a directional coupler - 
since it is in the inclination that it becomes difficult to fully obtain the-like bonding strength, it 
is appropriate to set it as 0.05 - 0.3 mm grade 

[0030] in addition - the conductor material which constitutes the signal-line way 14-15 ****** 
- a grounding -- the various metals other than the above-mentioned tungsten, such as Mo, and 
W-Mo, Mo-Mn and Ag, Cu, can be used like a conductor 12-13 

[0031] Next, a plan shows other examples of the gestalt of operation of the laminating type 
directional coupler of this invention to the drawing 2 (a) and (b), respectively, in addition, 
these plans ~ setting - an explanation sake - a grounding - illustration of a conductor is 

omitted 

[0032] the example shown in drawing 2 (a) -- both principal planes a grounding -- inside [ in 
which the conductor (not shown) was formed ] the dielectric substrate 16 The signal-line way 
17-18 of a couple is arranged so that it may become parallel mutually before and after the 
transposition, while crossing by three places of a center section. As shown all over this 
drawing, when the length of the parallel part of each signal-line way 17-18 is set to L1-L4 on 
R1-R4, and left-hand side on the right-hand side at order It is referred to as R1+R3 = L2+L4 
and R2 + R4 = L1+L3 while it is referred to as R1+R2+R3+R4 = L1+L2 + L3 + L4 so that 
the sum of each track length of the parallel part in right and left of a directional coupler may 
become the same in the signal-line way of one side. 

[0033] There is almost no change of a joint property in distribution combination, since the 
change of bonding strength in the parallel part before and after a transposition is offset by such 
configuration, respectively so that it may approach and desert even if a laminating gap arises 
on the signal-line way 17-18, as a result, is stabilized and can acquire the desired 
electromagnetic-coupling force by it. 

[0034] Moreover, by setting up the track length of the parallel part of the signal-line way 17-18 
as mentioned above Even if a laminating gap arises on the signal-line way 17-18, track length 
L2 + L4 which deserts with track length RH-R3 which approaches the signal-line way 17 
among the signal-line ways 18 (or estrangement) (or contiguity) is the same. From track length 
R2-I-R4 which deserts with track length L1+L3 which similarly approaches the signal-line way 
18 among the signal-line ways 17 (or estrangement) (or contiguity) being the same Since the 
length of a contiguity and the parallel part which deserts becomes equal in right and left of an 
intersection, respectively The effect which offsets change of the bonding strength by laminating 
gap becomes very large, and the change of a junction property in distribution combination can 
be suppressed much more, and as a result, it is stabilized, the desired electromagnetic-coupling 
force can be acquired, and it can correspond also to mass production easily simultaneously. 
[0035] the example shown in drawing 2 (b) - both principal planes - a grounding - inside [ in 
which the conductor (not shown) was formed ] the dielectric substrate 19 The signal-line way 
20-21 of a couple is arranged so that it may become parallel mutually before and after the 
transposition, while crossing by four places of a center section, respectively. As shown all over 
this drawing, when the length of the parallel part of each signal-line way 20-21 is set to L1-L4 
on R1-R4, and left-hand side on the right-hand side at order It is referred to as 
R1+R3+R5 = L2 + L4 and R2-hR4 = Ll +L3 + L5 while it is referred to as 
R1+R2+R3+R4 = L1+L2-I-L3 + L4 so that the sum of each track length of the parallel part 
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in right and left of a directional coupler may become the same in the signal-line way of one 

side. 

[0036] There is almost no change of a joint property in distribution combination, since the 
change of bonding strength in the parallel part before and after a transposition is offset by such 
configuration, respectively so that it may approach and desert even if a laminating gap arises 
on the signal-line way 20-21, as a result, is stabilized and can acquire the desired 
electromagnetic-coupling force by it. 

[0037] Moreover, by setting up the track length of the parallel part of the signal-line way 20-21 
as mentioned above Even if a laminating gap arises on the signal-line way 20-21, track length 
L2 + L4 which deserts with track length R1+R3+R5 which approaches the signal-line way 20 
among the signal-line ways 21 (or estrangement) (or contiguity) is the same. From track length 
R2+R4 which deserts with track length L1+L3+L5 which similarly approaches the signal- 
line way 21 among the signal-line ways 20 (or estrangement) (or contiguity) being the same 
Since the length of a contiguity and the parallel part which deserts becomes equal in right and 
left of an intersection, respectively The effect which offsets change of the bonding strength by 
laminating gap becomes very large, and the change of a junction property in distribution 
combination can be suppressed much more, and as a result, it is stabilized, the desired 
electromagnetic-coupling force can be acquired, and it can correspond also to mass production 
easily simultaneously. 
[0038] 

[Example] The laminating type directional coupler of this invention shown in drawing 1 as 
follows was produced. 

[0039] First, the metal paste which mixed and prepared the ceramic green sheet and tungsten 
powder of an alumina ceramics to the organic solvent was p:repared. The metal paste of the 
track pattern which serves as the signal-line way 15 on the top while the metal paste used as a 
conductor 13 is applied is printed with a screen printing, and the inferior surface of tongue of a 
green sheet which serves as dielectric layer 11c after baking ~ almost ~ the whole surface - a 
grounding - The metal paste of the track pattern used as the signal-line way 14 is printed with 
a screen printing on the top of a green sheet which serves as dielectric layer lib after baking, 
the top of a green sheet which serves as dielectric layer 11a after baking ~ almost ~ the whole 
surface - a grounding -- after having applied the metal paste used as a conductor 12 and 
carrying out the laminating of these, it really calcinated at about 1600 degrees C among 
reducing atmosphere 

[0040] thereby — the thickness of each dielectric layers lla-llc — respectively ~ 200 A 
conductor 12-13 is formed, the grounding which changes from a tungsten metallizing 
conductor layer with a thickness of 30 micrometers to both the principal planes of the dielectric 
substrate 1 1 which consists of the alumina ceramics which is mum ~ the top of the dielectric 
layers lib and 11c - respectively - the thickness of 30 micrometers, and line breadth 100 
forming the signal-line way 14-15 of the couple which consists of the tungsten metallizing 
conductor layer of mum, and crossing by one place in three dimensions - electromagnetism ~ 
it was made to join together-like — Example A of the laminating type directional coupler of this 
invention was produced. 

[0041] Moreover, the conventional laminating type directional coupler shown in drawing 4 is 
produced like the above, the thickness of each dielectric layers la-lc — respectively ~ 200 A 
conductor 4-5 is formed, the grounding which changes from a tungsten metallizing conductor 
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layer with a thickness of 30 micrometers to both the principal planes of the dielectric substrate 
1 which consists of the alumina ceramics which is mum - the top of the dielectric layers lb 
and Ic - respectively - the thickness of 30 micrometers, and line breadth 100 the signal-line 
way 2-3 of a couple parallel mutual up and down which consists of the tungsten metallizing 
conductor layer of mum - forming - electromagnetism - example B of a comparison of the 
laminating type directional coupler combined-like was produced 

[0042] And about the laminating type directional coupler of example A of these this inventions, 
and example B of a comparison, each signal-line way was electrically connected with the 
network analyzer using the fixture equipped with the probe in contact with each signal-line 
way, the measurement using this network analyzer analyzed the S parameter, and the amount 
of combination was evaluated by these S parameters. 

[0043] As these measurement results, example A of this invention is shown in drawing 3 (a), 
and change of each joint property is shown in drawing 3 (b) about example B of a comparison. 
[0044] The drawing 3 (a) and (b) are the diagrams showing the frequency characteristic of the 
amount of combination of a directional coupler, respectively, an axis of ordinate expresses the 
amount (unitrdB) of combination, a quadrature axis expresses frequency f (unit:MHz), and the 
thin line shows the measured value of the amount of combination when, as for the thick line in 
drawing, a 0. 15mm laminating gap produces the design value of the amount of combination of 
a directional coupler between the signal-line ways of a couple. 

[0045] According to example B of a comparison which is the conventional laminating type 
directional coupler, about IdB of the amounts of combination deteriorates to a 0.15mm 
laminating gap, and drawing 3 (b) shows that the change of a property to a laminating gap is 
large. On the other hand, according to example A which is the laminating type directional 
coupler of this invention, the change of a property to a 0.15mm laminating gap is about 
**0.1dB, and drawing 3 (a) shows that the laminating type directional coupler of the stable 
property which does not almost have change of a property was obtained as compared with the 
conventional thing. 

[0046] From the above result, according to the laminating type directional coupler of this 
invention, there was no change of the property by laminating gap, it was stabilized, the desired 
property could be acquired, and it has checked that it could correspond also to mass production 
easily. 

[0047] In addition, this invention is not limited to the above example and adding change and 
enhancement in the domain which does not deviate from the summary of this invention does 
not interfere at all. For example, it is good also as a laminating type directional coupler as 
discrete part. 
[0048] 

[Effect of the Invention] In the distribution bond part of the signal-line way of the couple which 
was formed in the interior of a dielectric substrate according to the laminating type directional 
coupler of this invention From having arranged these signal-lines way so that it might become 
parallel mutually before and after the transposition, while crossing by at least one place Even if 
a laminating gap arises about a signal-line way, the joint degree of the signal-line way of the 
upper and lower sides by the crossing fraction takes the behavior which is mutually offset by 
the fraction before and after a transposition. Moreover, in order to take the behavior which is 
mutually offset when signal-line ways approach and desert in the parallel part before and after 
a transposition, respectively, Change of a joint property in a distribution bond part was 
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completed with what there is not, and turns into what is stabilized in the desired fixed 
electromagnetic-coupling force, and can be obtained as a result, and change of the joint 
property as a directional coupler almost generates hardly. 

[0049] Moreover, according to the laminating type directional coupler of this invention, since 
change is not produced in the joint property even if a laminating gap arises between signal-line 
ways, it can correspond also to mass production easily technically, and, also in cost and in 
time, will become advantageous. 

[0050] By the above, according to this invention, there was no change of the property by 
laminating gap, it was stabilized, the desired property could be acquired, and the laminating 
type directional coupler which can correspond also to mass production easily was able to be 
offered. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 (a) And it is the plan, and the line cross section and A-A*B-B* line cross section 
of (a) in which (b) - (c) shows an example of the gestalt of operation of the laminating type 

directional coupler of this invention, respectively. 

[Drawing 21 (a) And (b) is the plan showing other examples of the gestalt of operation of the 
laminating type directional coupler of this invention, respectively. 

[Drawing 3] (a) And (b) is the diagram showing the frequency characteristic of the amount of 
combination of the laminating type directional coupler of the example of this invention, and the 

example of a comparison, respectively. 

[Drawing 41 (a) And (b) is the plan and cross section for explaining the configuration of the 
conventional laminating type directional coupler, respectively. 
[Description of Notations] 

11, 16, 19 Dielectric substrate 

11a, lib, 11c Dielectric layer 

12 and 13 a grounding - a conductor 

14, 15, 17, 18, 20, 21 ... Signal-line way 
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(54)LAMINATED DIRECTIONAL COUPLER 

(57)Abstract 

PROBLEM TO BE SOLVED: To prevent the fluctuation of 
a characteristic against lamination shift from becoming 
large. 

SOLUTION: This laminated directional coupler consists of 
a dielectric substrate 11 in which at least three layers 
of dielectric layers 11a to 11c are laminated, ground 
conductors 12 and 13 which are formed on both of its 
principal surfaces and a pair of signal fnes 14 and 15 
which are formed through the layer lib inside the 
substrate 11 and are electromagnetically connected to 
each other and tfie pair of the lines 14 and 15 cross at 
least one place and also are arranged in parallel before 
and after the crossing. Even if lamination shifts occur, 
fluctuation of an electromagnetically bonding force 
owing to the crossing parts seldom exists and a desired 
characteristic can stably be acquired. 
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